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Abstract — This study developed a simple model to investigate effects of important operating parameters on perfor-
mance of a bubbling-bed adsorber and regenerator system collecting CO, from flue gas. The chemical reaction rate was
used with mean particles residence time of a reactor to determine the extent of conversion in both adsorber and regen-
erator reactors. Effects of process parameters - temperature, gas velocity, solid circulation rate, moisture content of feed
gas - on CO, capture efficiency were investigated in a laboratory scale process. The CO, capture efficiency decreased
with increasing temperature or gas velocity of the adsorber. However, it increased with increasing the moisture content
of the flue gas or the regenerator temperature. The calculated CO, capture efficiency agreed to the measured value rea-
sonably well. However the present model did not agree well to the effect of the solid circulation rate on CO, capture effi-
ciency. Better understanding on contact efficiency between gas and particles was needed to interpret the effect properly.
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Fig. 1. Schematic diagram of a bubbling fluidized bed CO, capture
system.
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Table 2. Composition (mole fraction) of feed gas to adsorber and
regenerator [13]

Component CO, H,0 N,
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Fig. 2. Effect of moisture concentration of adsorber feed gas on
CO, capture efficiency (symbol: measured by Kim ef al.[13],
line: model).

Table 1. Size distribution of fresh sorbent (apparent density=1565 kg/m>; specific surface mean diameter=99.5 um) [13]

Sieve size range [pum] 0~45 45~53 53~63

63~75

75~106 106~150 150~212 212~300 300~350

Weight fraction 0.014 0.023 0.037

0.069

0.301 0.407 0.143 0.005 0.001
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[1/m]

: gas constant, 8.314 [kPa m*/kg mol K]
: particle attrition rate in bed i [m/s]

: mass flow rate of total particle in outflow stream j

from bed i [kg/s]

: time [s]

: temperature of bed i [K]

: weight of bed i [kg]

: spherical particle diameter [m]

: conversion of K,CO; to KHCO; [-]

: conversion of K,CO; to KHCO; for in- and out-

flow of reactor i [-]

: conversion of regeneration reaction [-]

: conversion of regeneration for out-flow solid of

regeneration reactor [-]

: mean particle residence time in reactor i [s]
: cyclone collection efficiency [-]

: free index, 1 for adsorber and 2 for regenerator

: dummy index
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